INTRODUCTION
Thyroid deficiency in the domestic fowl is associated with increased fatness, while hyperthyroidism induced by feeding protamone (1% T4 activity) or by long-term administration of thyroid hormones decreases fat deposition (Wilson et al, 1983;  Besides changes induced in circulating levels of growth hormone and somatomedin C by thyroid status (Decuypere et al, 1987) , it was reported that thyroid hormones also influence plasma pancreatic hormone concentrations (Cogburn et al, 1986 ) and vice versa (Mitchell and Raza, 1986) .
Recently it was shown that in 14 weekold White Leghorn cockerels, T 4 /T 3 injections reduced glucose-induced insulin concentrations while fasting plasma glucagon levels were elevated (Kiandorf, 1988 
Experiment 4
In this experiment, the same experimental design as in experiment 3 was used but with 8-wk old control birds and birds fed the 0.5 ppm T 3 diet.
Assay procedures
Plasma glucose concentrations were measured according to the method described by Caroll et al (1956) . Plasma insulin was measured by radioimmunoassay by using a guinea pig antiporcine insulin serum (Ab 27-6, a gift of G Rosselin, H6pital Saint-Antoine, Paris) with chicken insulin as standard, as previously described (Simon et al. 1974 For the plasma insulin data (fig 2) , a significant time (P < 0.000 1) and treatment group effect (P < 0.01) was calculated. In MMI-fed and control birds, plasma insulin levels were significantly increased 10 min after the glucose load and remained high until 45 min post-treatment. Although the mean plasma insulin level of T 3 -fed birds was also apparently increased at 10 and 30 min, differences were not statistically discernable at the 5% level from the pretreatment level. At 45 min, the mean plasma insulin level was significantly lower in the T 3 -fed group compared to both other groups.
Experiment 2
In this experiment, the effect of an intravenous injection of 0.1 U insulin per kg BW on plasma glucose levels was compared between the treatment groups (fig 3) . Manova using data of all groups revealed a significant time (P < 0.000 1) and group (P < 0.01) effect. When performing a 1-way Manova Whereas the peak of hyperglycemia was observed 10 min after intravenous glucose injection by Klandorf (1988) , in our experiment peak levels were only observed after 45 min in control and hypothyroid birds. The way of glucose administration is responsible for the shift in occurrence of the glucose peak, as shown by Klandorf (1988) . In our experiment, the disposal of an oral glucose load was clearly accelerated at 45 min in the hyperthyroid birds. This is in contrast with the impairment of glucose tolerance in hyperthyroid mammals (Lenzen and Bailey, 1988) . Hyperthyroidism affected the course of glucose disappearance in our experiment, while this was not apparent in the data of Klandorf (1988) . This is most likely accounted for by the fact that in the experiments of Klandorf (1988) glucose was administered intravenously, which caused a very rapid disappearance of glucose. However, in both studies after the initial plasma-glucose decline, glucose levels of hyperthyroid birds remained high compared to pretreatment levels and to other treatment groups.
In T 3 -treated chickens, the improvement of glucose tolerance is associated with slightly lower insulin levels at 30 min and a rapid normalization at 45 min. The fact that insulin increased only during a short time following glucose load in T 3 -treated broiler chickens is in accordance with the results observed in hyperthyroid White Leghorn chickens following intravenous glucose load (Klandorf, 1988) . The rapid disposal of glucose most likely accounts for the shorter duration of insulin release in hyperthyroid chickens. It would not result from the decreased feed transit time which was observed in T 4 -or T 3 -treated chickens (Decuypere and Siau, 1990) since glucose was taken up rapidly (10 and 30 min) and totally from the intestine and resulted in high plasma levels at an equally early time after ingestion in all groups.
Despite the fact that the chicken is relatively resistant to insulin compared to mammals, insulin sensitivity in chickens may also be modified by nutritional or genotypic factors (Simon, 1989) . The rapid glucose disposal and low insulin levels in hyperthyroid broilers suggests a state of increased insulin sensitivity. This was effectively observed in experiment 2 where 0.1 U insulin/kg had a hypoglycemic effect only in hyperthyroid chickens. Furthermore, it is also possible that the high plasma levels of T 3 in T 3 supplemented broiler chickens (Decuypere et al, 1987) may increase glucose transport in insulin sensitive tissues. Such a positive synergy has been observed in isolated chicken embryo heart cells (Gordon et al, 1986 Hypothyroid chickens exhibited a nor-. mal glucose tolerance. The glucoseinduced insulin release is rapid and slightly increased at 10 min compared to both other treatment groups. Therefore, hypothyroidism would increase insulin levels in chicken. In our MMI-treated chickens, the enhancement of plasma insulin levels is, however, less marked than in thyroidectomized (Klandorf, 1988) or in PTU-treated White Leghorn chickens (Raheja et al, 1980) .
In the present study, insulin sensitivity was similar in hypothyroid and in control chickens. Therefore, it is possible that the enhanced insulin levels in hypothyroid accounts for their enhanced fatness (Decuypere et al, 1987) . Insulin is effectively lipogenic in chicken hepatocytes (reviewed by Simon, 1989) . In addition, the lipogenic effect of insulin may be further potentiated by a decrease in plasma glucagon levels as observed in PTU-treated White leghorn chickens (Raheja et al, 1980) .
Whether glucagon sensitivity is dependent upon thyroid state remains unknown. This is currently under investigation in vitro using adipocytes isolated from eu-, hyperand hypothyroid chickens.
When increased fat deposition induced by hypothyroidism or due to selection is compared with respect to the plasma glucose-insulin interrelationship, some aspects are changed in a similar manner such as the enhanced glucose-induced insulin levels in fat birds (reviewed by Simon, 1988 (Simon, 1988 (Simon, , 1989 . In contrast, our &dquo;fat&dquo; hypothyroid chickens were less sensitive to exogenous insulin and exhibited an impaired glucose tolerance compared to hyperthyroid chickens. Moreover, even though plasma T 3 levels are slightly lower in genetically fat chickens, dietary T 3 supplementation which permits nearnormalization of plasma T 3 levels, has minimal effect on the difference between the 2 lines in fat content (Leclercq et al, 1988 
